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4a) Of the above claim(s) is/are withdrawn from consideration. 
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Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments with respect to claims have been considered but are moot 
in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1, 7, 11, and 13-14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Bonnefous (USPN 5,938,606) in view of Bonnefous (USPN 
5,579,771). 

Bonnefous '606 teaches an ultrasonic image processing system, for processing 
images in an image sequence representing a segment of artery explored along its 
longitudinal axis, said artery segment showing moving walls (col. 3, II. 66-67; col. 4, II. 1- 
15); this system comprising: semi-automatic detection means for detecting the artery 
walls in an image of the sequence (col. 4, II. 25-31); automatic rigid tracking means for 
tracking the corresponding artery walls in other images of the sequence (col. 4, II. 36- 
67; col. 5, lines 1-5); evaluation means for evaluating the artery wall motion (col. 5, lines 
6-8) and also a viewing means for visualizing images where a physician can 
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qualitatively or quantitatively determine artery elasticity (col. 9, lines 29-41). Bonnefous 
'606 also teaches computation means for calculating the dilation of the artery along the 
ultrasound beams in the images of the sequence using the segmentation of the walls 
performed by path finding within semi-automatic detection and rigid tracking (col. 1, II. 
52-60; col. 8, II. 27-50). 

Bonnefous '606 teaches all the limitations of the claimed invention except for 
expressly teaching evaluating distensibility as the ratio of the dilation by the diameter of 
the artery. 

Bonnefous 771 teaches evaluating the elasticity as a ratio of the dilation of the 
diameter of the artery (col. 5, II. 51-67; col. 6, II. 1-30). The examiner is interpreting the 
determination of an arterial elasticity to include evaluating distensibility because 
Bonnefous 771 is heavily concerned with manipulating the dilation curves and 
determining elongation values (claim 5). It would have been obvious step to one of 
ordinary skill in the art to record the slope of a dilation curve that is calculated by 
Bonnefous 771 (col. 3, 1. 58- col. 4, 1. 7), thereby evaluating distensibility as the ratio of 
the dilation by the diameter of the artery. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Bonnefous '606 with Bonnefous 771. The motivation to modify 
Bonnefous '606 with Bonnefous 771 would have been to use and manipulate the image 
data to acquire standard values that are well known in the art and are commonly used 
to describe the health of an artery. 
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Claims 1 1 and 13-14 do not contain any feature which, in combination with the 
features of any claim they refer meet the requirements of novelty and/or inventive over 
Bonnefous '606. Therefore, the same reasoning from claims 1 and 7 applies mutatis 
mutandis to the subject matter of the corresponding claims 1 1 and 1 3-14. 

4. Claims 2-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Bonnefous '606 in view of Bonnefous 771 as applied to claim 1 above, and further in 
view of Hall et al. (USPN 6,508,768). 

Bonnefous '606 in view of Bonnefous '771 teaches all the limitations of the 
claimed invention including selecting a reference image as a starting image among the 
images of the sequence (Bonnefous '606: col. 4, lines 51-55) and drawing lines, called 
paths, representing the artery walls in the starting image (Bonnefous '606: col. 4, lines 
25-55). Bonnefous '606 in view of Bonnefous '771 also teaches selecting a starting pixel 
in a reference image for creating new path structures and integrating the displacements 
over the longitudinal arterial axis (Bonnefous '606: col. 8, II. 11-36); drawing a portion of 
the path between the starting pixel and second selected pixel in the starting image 
(Bonnefous '606: col. 8, II. 51-57; col. 9, II. 1-41); storing the path in memory (Bonnefous 
'606: col. 5, II. 9-16); drawing portions of the path along the length of the vessel where 
the paths are selected using linear regression and storing the optimal paths to memory 
(Bonnefous '606: col. 9, II. 12-41). Bonnefous '606 in view of Bonnefous 771 also 
teaches estimating the value of the pixels based on their gradient at the pixel in the 
ultrasonic image (Bonnefous '606: col. 9, II. 12-22). Bonnefous '606 in view of 
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Bonnefous 771 also teaches that the automatic rigid tracking means for tracking the 
corresponding artery walls in other images of the sequence comprises means for path 
finding including means for: defining regions of interest around the paths drawn in the 
starting image and using the same regions of interest in other images of the sequence 
(Bonnefous '606: col. 5, II. 64-67; col. 6, II. 1-5); selecting a current image next to the 
starting image (Bonnefous '606: col. 5, II. 18-27); initializing the tracking of the paths in 
the current image to fit the walls in the current image (Bonnefous '606: col. 5, II. 10-17); 
and iterating these path finding steps until the beginning and end of the sequence are 
reached (Bonnefous '606: col. 6, II. 39-45). Bonnefous '606 in view of Bonnefous '771 
also teaches that the tracking function performs evaluation of individual points based on 
the gradient at the point in the ultrasonic images calculated for all the images of the 
sequence, considered as a two-dimensional image corresponding to an arterial volume 
of over a period of time (Bonnefous '606: abstract; col. 2, 1. 43- col. 3, 1. 20). 

Bonnefous '606 in view of Bonnefous 771 does not expressly teach drawing 
lines, called paths, assisted by a path search technique based on the minimization of a 
cost function. 

Hall et al. 768 teaches as state of the art drawing lines which are linked to 
elasticity modulus which are assisted by a path search technique based on the 
minimization of a cost function (col. 16, lines 28-35). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Bonnefous '606 in view of Bonnefous 771 with Hall et al. 768 
because Bonnefous '606 in view of Bonnefous 771 teaches drawing the paths using 
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know regression methods (Bonnefous '606: col. 9, II. 20-23). The motivation to modify 
Bonnefous '606 in view of Bonnefous 771 with Hall et al. 768 would have been to 
accurately and repeatably draw the artery walls using a well known algorithm. 

5. Claims 9-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Bonnefous '606 in view of Bonnefous 771 as applied to claim 1 above, and further in 
view of Bonnefous (Pub. No. 2001/0031921). 

Bonnefous '606 in view of Bonnefous 771 teaches all the limitations of the 
claimed invention except for expressly teaching that the system includes a color display 
means to display colored paths for the artery walls and colored patterns for the wall 
dilation superimposed on the ultrasonic images. Bonnefous '606 in view of Bonnefous 
771 also does not expressly teach a suitably programmed computer of a workstation or 
a special purpose processor having circuit means, which are arranged to process 
ultrasonic images, having means to display the processed images, and having a user 
interface such as a mouse or a keyboard to permit the user of interacting on the 
respective images of the sequence in order to display the quantified parameters related 
to the artery walls. 

In the same field of endeavor, Bonnefous '921 teaches that the system includes 
a color display means to display colored paths for the artery walls and colored patterns 
for the wall dilation superimposed on the ultrasonic images (abstract). Bonnefous '921 
also teaches a suitably programmed computer of a workstation or a special purpose 
processor having circuit means, which are arranged to process ultrasonic images, 
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having means to display the processed images, and having a user interface such as a 
mouse or a keyboard to permit the user of interacting on the respective images of the 
sequence in order to display the quantified parameters related to the artery walls (claim 
9). 

. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Bonnefous '606 in view of Bonnefous '771 with Bonnefous '921. The 
motivation to modify Bonnefous '606 in view of Bonnefous 771 with Bonnefous '921 
would have been to highlight the displacements such that they are readily and easily 
exploitable for a cardiologist to utilize.. s 

6. Claims 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Bonnefous '606 in view of Bonnefous '771 as applied to claim 1 above, and further in 
view of Hall et al. '768. 

Bonnefous '606 in view of Bonnefous '771 teaches all the limitations of the 
claimed invention except for expressly teaching that the transducer array is a curved 
transducer array. 

In the same field of endeavor, Hall et al. '768 teaches that it would have been 
obvious to one of ordinary skill in the art to use a curved linear array (col. 13, II. 20-34). 
The motivation to modify Bonnefous 771 in view of Hall et al. 768 would have been to 
use an array that produces more focused ultrasonic beams thereby improving the 
accuracy or precision of the system. 
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7. Claims 1 5-1 6 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Bonnefous (Pub. No. 2001/0039382). 

Bonnefous '382 teaches an image processing system for processing images in a 
sequence representing a segment of artery explored along its longitudinal axis, said 
segment showing moving walls (abstract); the system comprising a processor 
configured to: track artery walls detected in an image of the sequence in other images 
of the sequence [0054-0055] and evaluate artery wall motion and dilation for display of 
the images together with parameters that include the distensibility being a ratio of 
dilation by a diameter of the artery [0054;0055; 0056]. Bonnefous '382 et al. also 
teaches that the artery walls are detected through user interaction [0058; 0062]. The 
examiner is interpreting the determination of an arterial elasticity to include evaluating 
distensibility because Bonnefous '382 is heavily concerned with manipulating the 
dilation curves and determining the artery diameter at any moment in a cardiac cycle. It 
would have been obvious step to one of ordinary skill in the art to record the slope of a 
dilation curve that is calculated by Bonnefous '382 thereby evaluating distensibility as 
the ratio of the dilation by the diameter of the artery. 

8. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Bonnefous '382 as applied to claim 1 5 above, and further in view of Hall et al. 

Bonnefous '382 teaches all the limitations of the claimed invention including 
selecting a reference image as a starting image among the images of the sequence 
corresponding to the cardiac cycle [0034; 0038; 0048]. Bonnefous '382 does not 
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expressly teach that the path search technique based on the minimization of a cost 
function. 

Hall et al. 768 teaches as state of the art drawing lines which are linked to 
elasticity modulus which are assisted by a path search technique based on the 
minimization of a cost function (col. 16, lines 28-35). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Bonnefous '382 in view of Hall et al. 768. The motivation to modify 
Bonnefous '382 in view of Hall et al. 768 would have been to accurately and repeatably 
draw the artery walls using a well known algorithm. 



Conclusion 

9. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ellsworth Weatherby whose telephone number is (571 ) 

272- 2248. The examiner can normally be reached on M-F 8:30 a.m. - 5:00 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eleni Mantis-Mercader can be reached on (571) 272-4740. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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